
Causes of Increasing Concentrations 
of Polycyclic Aromatic Hydrocarbons 

(PAHs) in U.S. Lakes

Sampling Lake in the Hills, 2007



PAHs are increasing in urban lakes

Van Metre and others, Environ. Sci. Technol., 2005



City of Austin measured PAH 
concentrations greater than 1,500 mg/kg



What could be the source?
1,500 mg/kg in creek sediment

• Asphalt-based 

sealcoat                 

50

• Coal-tar-based 

sealcoat 

100,000

• Fresh asphalt           1.5

• Weathered asphalt    3

• Fresh motor oil           4

• Brake particles        16

• Road dust                   24

• Tire wear particles :     86

• Diesel engine           102

• Gasoline engine      370

• Used motor oil        440

All concentrations in mg/kg (averages of 1-6 studies)



Mahler and Van Metre, 2011
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What is causing upward trends in PAHs?



In 1975, 11% urban

Lake in the Hills

In 2000, 78% urban



Lake in the Hills, IL

0

400

800

1200

1600

1940 1960 1980 2000 2020

P
o

p
u

la
ti

o
n

 D
e

n
s

it
y

 (
/k

m
2
)

0

2

4

6

8

10

12

14

T
o

ta
l 

P
A

H
 (

m
g

/k
g

)

Population growth and PAH



Environmental forensics:  
PAH “fingerprints”

http://images.google.com/imgres?imgurl=http://www.ornl.gov/info/ornlreview/v38_1_05/images/a05_vehicle_exhaust_full.jpg&imgrefurl=http://www.ornl.gov/info/ornlreview/v38_1_05/article05.shtml&h=604&w=700&sz=534&tbnid=RGGqbtKwPwIAvM:&tbnh=119&tbnw=138&hl=en&start=1&prev=/images?q=vehicle+exhaust&svnum=10&hl=en&lr=&sa=G


PAH fingerprint at Lake in the Hills
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Sources of PAHs to Lake in the Hills
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Van Metre and Mahler, Sci. Total Environ., 2010



PAH sources to U.S. urban lakes

Coal-tar based 
sealcoat

Probable Effects 
Concentration

Van Metre and Mahler, Sci. Total Environ., 2010

Lake in the Hills



A large coal-tar-sealcoat contribution 
translates to high PAH concentrations

Probable effect 
concentration (PEC)



Biological effects

Bommarito et al., 2010, Ecotoxicology
Bommarito et al., 2010, Chemosphere
Bryer et al., 2009, Environ. Poll.
Bryer et al.,  2006, Ecotoxicology
Scoggins et al., 2006, J. NABS



Photos from Jupiter Images and Corbis Images, Inc.



23 ground-floor apartments
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PAHs are increasing in urban 
lakes nationally

High PAH concentrations?
Use is extensive?
Particles are mobile?

PAHs in house dust 
are elevated where 

coal-tar-based 
sealcoat is used

Coal-tar-based 
sealcoat is the largest 
contributor of PAHs to 

urban lakes

√
√
√
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